ABSTRACT
agencies to develop and execute a national voluntary accreditation process. These efforts arose in response to a call to improve the quality and performance of the public health system and its workforce. [1] [2] [3] Accreditation is a multiyear process that requires health departments to demonstrate participation in core public health activities as well as engagement with their workforce in assessing training needs and providing training in response. 2 As of June 2018, 31 state health agencies (SHAs), 191 local health departments (LHDs), and 1 tribal health department have been accredited, along with 1 integrated local public health system comprising 67 LHDs in 1 centralized state.
Another 9 SHAs and 184 LHDs are formally involved in the process. 4 While much progress has been made (69% of the US population is covered by an accredited SHA and/or LHD), questions about the value and impact of accreditation are the current focus of attention and may be factors for agencies not yet involved in accreditation. 3 Numerous early studies examined progress toward national accreditation and informed strategies to support HDs in becoming accredited. [5] [6] [7] [8] [9] The majority of these studies focused on LHD characteristics related to participation or intent to participate in accreditation and generally found that smaller LHDs or those in rural areas were less likely to participate. [7] [8] [9] More recent studies have attempted to ascertain the value of national voluntary accreditation. [10] [11] [12] [13] [14] [15] [16] [17] [18] For the most part, these studies relied on self-reported perspectives of individuals closely involved in the accreditation process. [12] [13] [14] They typically reported that it adds value and provides a benefit to their HDs. However, the majority of these studies have been limited to LHDs [13] [14] [15] [16] [17] and/or are limited by social desirability bias. [12] [13] [14] 18 New contributions, such as the recent study by Ye and colleagues, 15 address some concerns about social desirability bias by assessing what accreditation means to the workforce as a whole, rather than just to those closely involved. Additional studies that examine accreditation at the SHA level are needed along with studies that assess the impact on the workforce in a more generalizable way. Such studies are especially warranted, given long-held concerns by some that the accreditation process is onerous and may further burden the already understaffed and overwhelmed public health workforce.
This cross-sectional study utilizes 2017 Public Health Workforce Interests and Needs Survey (PH WINS) data from governmental public health workers to examine the relationship between accreditation status and employee satisfaction, intention to leave, awareness of public health concepts, and training needs among both state and local HD staff. The study controls for individual and organizational factors that have been found to influence accreditation or workforce satisfaction. This study presents the most generalizable perspectives of the public health workforce regarding the relationship between accreditation and workforce outcomes to date. Findings will be of interest to national leaders, SHAs/LHDs, and others involved in accreditation and policy-making.
Methods

Study design, data, and population studied
This cross-sectional study utilizes secondary data of training needs, satisfaction, and awareness of public health concepts of the governmental public health workforce from PH WINS 2017. PH WINS is a national survey designed and administered by the Association of State and Territorial Health Officials (ASTHO) with support from the de Beaumont Foundation. The data include a nationally representative sample of state and local public health employees; demographic and employment information; and respondents' perceptions about their experience, training needs, satisfaction, intentions to leave, and awareness of public health concepts. A total of 47 604 respondents were considered for inclusion from PH WINS 2017, representing a 48% response rate.
The PH WINS data were linked to a Public Health Accreditation Board (PHAB) dataset of agency accreditation status. Accreditation status was categorized as not engaged in accreditation, formally involved in accreditation (defined for this study as having submitted their registration in the accreditation system), or accredited as of August 2017 (1 month prior to the initial fielding of PH WINS). The LHDs that were part of an application comprising multiple agencies (including a singular state application on behalf of a centralized state's local agencies or a multijurisdictional application of 2 or more local agencies, n = 6184) were excluded from the local sample as their experiences may differ from those of agencies that applied/received accreditation individually. In addition, respondents who identified their role as clerical personnel, custodian, or who were part-time employees (n = 3324), or other (n = 10 890) were excluded from analyses as their roles are less influenced by accreditation or by the training areas assessed in PH WINS. Individuals missing key demographic variables of interest were also removed (4018). Some individuals met more than one of these exclusion criteria. In total, 19 614 individuals were removed from the sample.
Dependent variables
We considered outcomes that are theoretically associated with accreditation based on the accreditation logic model and previous research. 2 Specifically, we considered the relationship between accreditation and 3 general constructs: training needs, satisfaction/burnout/intent to leave, and awareness of public health concepts.
Training needs
Training variables included binary measures for the following individual perceptions: whether training needs are assessed, whether the individual has a gap in a specific skill, and the overall presence of any training gap. To determine whether an individual's S115 training needs are assessed, respondents were asked to evaluate the statement "my training needs are assessed" on a 5-point Likert scale. The 2017 version of PH WINS listed 21 to 22 specific skills for each of the 3 supervisory tiers (tier 1: nonsupervisor, tier 2: mid-level [supervisor/manager], or tier 3: executive]. Individuals were asked first about how important each specific skill is to their daily work, followed by their perceived skill level. Importance and skill level were both assessed on a 4-point Likert scale with an additional "not applicable" option for skill level. A gap was indicated when importance was reported as "somewhat" or "very important" and skill level was reported as "unable to perform" or "beginner." If at least 1 of the 21 to 22 specific skills revealed a gap, that individual was coded as having any training gap.
Generally, the specific skills assessed across the 3 supervisory tiers were similar but reflected specific expectations of that tier. For example, for skills related to business plans, nonsupervisors were asked about the ability and importance of "describing the value of an agency business plan" while mid-level employees were asked about "implementing a business plan for agency programs and services" and executives about "designing a business plan for the agency."
Satisfaction/burnout
Satisfaction and burnout were measured through individual items as well as a burnout inventory. Satisfaction with job and satisfaction with organization were asked on a 5-point Likert scale. Responses for both satisfaction variables were dichotomized where "somewhat satisfied" and "very satisfied" were coded together as satisfied and "neither," "somewhat dissatisfied," and "very dissatisfied" were coded as not satisfied.
19
Burnout was measured using a series of items that comprise the Oldenburg Burnout Inventory (OLBI) (ie, exhaustion, disengagement, overall burnout). 20 Individual factors that contributed to each of the 3 items were considered on a 5-point Likert scale. The 3 summative items themselves (eg, exhaustion, disengagement, and overall burnout) were then converted to a 4-point scale with 2.5 for a response of "neither agree nor disagree." To create a binary indicator for burnout, a complete OLBI score of 2.5 or less was considered "no burnout" while any score greater than 2.5 was considered "burnout." We conducted sensitivity analyses to explore whether the way we grouped "burnout" versus "other" mattered, and we did not find any differences (see Supplemental Digital Content Appendix 2, available at http://links. lww.com/JPHMP/A547). Individuals were also asked about their intentions to leave within the next year and those who reported intending to leave were asked to select why from a list of reasons. Two intention-toleave variables were examined specifically: intend to leave in the next year for any reason (aside from retirement) and intend to leave because of burnout or lack of job satisfaction.
Awareness of public health concepts
The PH WINS also asked about individual awareness of public health concepts including quality improvement (QI), evidence-based public health practice, health in all policies, public health and primary care integration, multisectoral collaborations, and cross-jurisdictional sharing of public health services. Individuals responded on a 4-point Likert scale. A new variable for awareness was generated for each concept by dichotomizing responses into those answering "a lot" whereas those who said "a little," "not much," or "nothing at all" were grouped together. Only "a lot" was considered awareness because of possible social desirability bias that may influence respondents to report at least "a little" awareness even when not present.
Independent variables
The primary independent variable was agency accreditation status, categorized as not engaged, formally involved in the accreditation process, or accredited. Individual respondent variables included gender, race/ethnicity (white, black, or African American; Hispanic or Latino; or other), age (10-year brackets), highest degree obtained (no degree or associates, bachelors, masters, or doctorate), having formal public health training as defined by a bachelor's degree or above in a public health field, and tenure within the current agency (5-year brackets). Other individual job characteristics included supervisory tier and role type (administrative, clinical or laboratory, public health sciences, or social services). In addition to accreditation status, agency characteristics included jurisdiction (state or local), state governance (decentralized, centralized, shared, or mixed), and agency size (tertiles).
Analysis
Descriptive statistics were performed for individual, employment, and agency characteristics by accreditation status using χ 2 tests. Bivariate analyses of training needs, satisfaction/burnout, and awareness of public health trends were conducted using pairwise χ 2 comparisons. Because of the multiple comparisons, alpha was adjusted according to the Bonferroni correction and set at .0167 for these analyses. Multivariate analyses of training needs, satisfaction/burnout, and awareness of public health concepts were all conducted using logistic regressions controlling for all individual, employment, and agency characteristics described previously. All regression analyses were conducted separately for respondents at the SHA and LHD levels. Because of the complex sampling and survey design, national survey and replication weights were included in all analyses. Analyses were conducted using Stata Version 15 (College Station, TX).
Results
Descriptive statistics
The study sample included 24 083 respondents (104 928 weighted responses). Of the respondents 67% were from LHDs and 33% were from SHAs (Table 1) . Among local respondents, 48% were from agencies that were either formally involved or accredited at the time of the survey compared with 80.1% of state respondents. A total of 328 LHDs (241 not engaged, 32 formally involved, and 55 accredited) and 46 SHAs (12 not engaged, 12 formally involved, and 22 accredited) were represented in these data.
Among the local respondents, race, presence of a public health degree, state governance style, and agency size in tertiles differed significantly by accreditation status (Table 1) . Respondents from accredited or involved agencies generally tended to include greater proportions of Hispanics, Latinos, or those of other race/ethnicity and individuals with master's degrees. State respondents generally differed significantly by accreditation status for all demographic, job, and agency characteristics except for gender.
Bivariate analyses
Training needs
In bivariate analyses, significant differences generally identified a higher proportion of respondents reporting training gaps among formally involved respondents. In the local setting, compared with respondents in formally involved LHDs, fewer respondents in accredited agencies reported gaps in assessing external drivers in the environment that may influence the work (40.6% vs 34.1%, P = .01) ( Table 2 ). In addition, compared with respondents in formally involved LHDs, fewer respondents in not engaged agencies reported engaging community assets and resources to improve health (38.2% vs 25.5%, P = .016). Among state respondents, differences existed in 3 training areas primarily between respondents in accredited versus not engaged agencies ( 
Satisfaction
No differences in satisfaction, intentions to leave, or burnout existed between respondents across accreditation status in either the state or local setting.
Awareness of public health concepts
Three differences were identified among local respondents in regard to awareness of public health concepts, with more respondents in accredited agencies reporting awareness of certain public health concepts. These included awareness of QI (30.3% among those not engaged vs 45.9% among accredited, P = .007); awareness of evidence-based public health practice (36.3% among those formally involved vs 43.0% among accredited, P = .016); and awareness of multisectoral collaboration (16.2% among not engaged vs 23.7% among accredited, P = .006).
Numerous differences existed between respondents in SHA settings in regard to awareness of public health concepts. For all concepts except for health in all policies and cross-jurisdictional sharing of public health services, respondents in formally involved agencies had a higher proportion of respondents who reported awareness than those in accredited and not engaged agencies (Table 2) .
Multivariate analyses
Training needs
Individuals from LHDs did not report differences in having their training needs assessed or having any training gaps by accreditation status after controlling for demographics, job, and agency characteristics (Table 3) . Individuals from formally involved SHAs had lower odds of reporting having their training needs assessed (P = .003) and those from accredited state agencies had greater odds of reporting any training gap (P = .03) relative to those from nonengaged agencies.
Among tier 1 nonsupervisory local respondents, those who were formally involved were at greater odds of identifying a gap in describing the value of the agency business plan (P = .01), assessing the external drivers in their environment that may influence their work (P = .01), and engaging community assets and resources to improve health in a community (P = .008) than those from nonengaged agencies. Those from accredited agencies also had greater odds of reporting the gap in assessing the value of the agency business plan (P = .01). Among tier 1 nonsupervisory state respondents, those from accredited agencies had greater odds of reporting gaps in assessing external drivers in their environment that may influence their work (P = .04), describing priorities, mission, and vision of the agency (P < .001), and engaging community assets to improve health (P = .003). Those from agencies formally involved in accreditation were also at greater odds of reporting a gap in describing agency priorities, mission, and vision (P < .001). Among tier 2 mid-level state respondents, those from accredited agencies had lower odds of reporting a gap in identify funding mechanisms and procedures for sustainable funding models (P = .03).
Because skill gaps were defined by individuals reporting both that they had low skill in a particular area and that it was of high importance to their dayto-day work, we considered whether the increased gaps were due to being more likely to report either low skill or high importance. Except for state respondents being at a higher odds of reporting low skill in describing the agency priorities, mission, and vision, all other skills showed no difference in low skill and either no difference or less odds of reporting high importance (see Supplemental Digital Content Appendix 1, available at http://links.lww.com/ JPHMP/A547).
At the local level, there were no significant differences in satisfaction, burnout, or intention to leave across accreditation status after controlling for individual and agency characteristics (Table 4) . Among state respondents, being involved in the accreditation process or being accredited was associated with lower odds of being satisfied with their job (P = .01 and P = .002, respectively) and satisfied with the organization (P < .004). There were no differences in experiencing burnout or intentions to leave by accreditation status for state respondents.
Awareness of public health concepts
In adjusted models, local respondents who were accredited and state respondents who were formally involved or accredited were at higher odds of reporting a lot of awareness of QI than those from nonengaged agencies (P = .01, P = .001, and P = .006 respectively) ( Table 5 ). Individuals from accredited SHAs were at lower odds of being aware of evidence-based public health practices (P = .02) but greater odds of being aware of health in all policies (P = .03). Neither of these differed significantly at the local level. Awareness of multisectoral collaboration, public health and primary care integration, and cross-jurisdictional sharing of public health services did not differ significantly by accreditation status for either state or local respondents.
Discussion
This study explores differences in health department workforce by accreditation status and is the first to do so using a large sample of both SHA and LHD employees. Descriptive statistics suggest that there are many significant differences in those who comprise the workforce across the 3 levels of engagement in accreditation. Despite these differences, bivariate analyses identified just a few differences in terms of training gaps and none related to satisfaction. Differences were more commonly identified concerning awareness of various public health concepts, especially among respondents in state agencies.
Multivariate analyses identified a handful of measures correlated with accreditation status. For many outcome variables of interest-including intent to leave and burnout-there were no significant differences. This may dispel some concerns about potential unintended consequences of accreditation. Some of these associations identified, however, were not anticipated. These may warrant further investigation and may point to opportunities to strengthen aspects of the accreditation program. For example, employees in formally involved SHAs were less likely to indicate that their training needs were assessed than those in uninvolved SHAs. This is unexpected, given the PHAB requirement for workforce development planning, including an assessment of staff needs. Yet, because these agencies were still undertaking the process, it is possible that needs assessments were planned but not yet conducted. Similarly, employees of formally involved and accredited SHAs were more likely to identify gaps in their ability to describe agency priorities, mission, and vision, and accredited state employees were more likely to identify gaps in engaging community assets and resources to improve health. Given the emphasis in the accreditation requirements related to strategic planning and community engagement, this is worth further analysis. One hypothesis that should be explored is whether, as employees become more involved in community health improvement work, they become more aware of its complexities and therefore are more aware of how much additional opportunity exists to build their skills. This has been seen in QI: as greater understanding was acquired, greater deficits in training were acknowledged. 5, 21 A similar hypothesis could also explain some differences in having "a lot" of awareness about some public health concepts. In other words, could this be a case of the following: the more you know, the more you realize how much you still don't know. It is also possible that given the amount of subspecialization that exists, particularly in larger organizations, some of the accreditationpreparation work does not permeate throughout the entire health department. This is a distinct possibility particularly among large SHAs and may merit future investigation. Might accreditation strategies be designed to go deeper into the organization as a possible counter to the subspecialization trend?
Prior research has found that LHD employees in agencies formally engaged with accreditation had higher levels of job satisfaction. 15 The current study found no difference by accreditation status in satisfaction among local employees. However, accredited and formally involved state employees showed lower levels of job satisfaction than those not engaged in accreditation. Further analysis is needed to better understand the nature of this relationship. Interestingly, state employees did not differ by accreditation status in terms of burnout. This appears to discount the theory that accreditation reduces job satisfaction by overburdening employees.
The most consistent correlations in the awareness of public health concepts outcomes are greater awareness of QI among staff of accredited and formally involved SHD and LHD agencies. This is consistent with prior research regarding accreditation's prominent role in increasing engagement in QI and a QI culture. 16, 18 This study highlights several opportunities for bolstering the way accreditation can strengthen the public health workforce. When PHAB released Version 1.5 of the Standards & measure in 2013, a new Measure was included-Measure 8.2.4 focused on a "work environment that is supportive to the workforce." 22 While nearly 80% of the health departments that were accredited as of August 2017 used the prior version (1.0) of the Standards that did not include this measure, agencies pursuing accreditation now using Version 1.5 and those seeking reaccreditation will be required to implement practices designed to improve the work setting. This holds the potential for promoting stronger job and organizational satisfaction in the future. In addition, PHAB is currently developing Version 2.0 of the Standards & Measures. 23 Findings from evolving research can inform those revisions maximizing accreditation's role in promoting a stronger workforce.
Further analyses using longitudinal data and more rigorous study designs should be implemented to better assess the causal effects of accreditation on the workforce. Studies exploring differences in structure, services, and various measures of agency effectiveness and community health should be considered to assess other potential effects of accreditation that reflect the goals of accreditation and the logic model.
Strengths and limitations
While the current study has several limitations, it also improves upon prior work in this realm. By utilizing a large, national sample and including individuals across agencies instead of only those most closely involved in accreditation, our results are more representative of the public health workforce. However, an important limitation is that these analyses are based on cross-sectional data and therefore cannot assess any causal effects of accreditation. It cannot
Implications for Policy & Practice
■ Differences were identified in the composition of the health department workforce across accredited, formally involved, and nonengaged health departments, as well as in several measures related to training, satisfaction, and awareness. A longitudinal analysis is needed to further tease out these differences and to better understand how undergoing the accreditation process may-or may not-contribute to them.
■ There are opportunities to improve job and organizational satisfaction, particularly among SHA employees in the cohort of agencies accredited as of August 2017. Deliberate emphasis on strengthening the work environment, as is required in Version 1.5 of the accreditation Standards & Measures, may be needed.
■ Care should be taken to ensure that efforts to demonstrate conformity with national standards permeate throughout the staff of the agency, rather than be focused on the work of a small group. This should be considered as part of efforts to revise the Standards & Measures and continue to improve the value of the accreditation process.
be determined whether these findings are the result of baseline differences in training gaps, satisfaction/burnout/intentions to leave, and awareness of trends in an agency. Similarly, our analysis cannot account for the possible selection bias of health departments choosing to participate in the accreditation process. Health departments may decide to undergo accreditation for a variety of reasons, one of which may be to improve upon existing gaps exhibited by the health department exhibits. A second limitation is that due to the early stage of accreditation and research surrounding workforce changes, we tested many comparisons and multivariate models. With the significance level set at .05, we would expect to find 5% of tests to be significant by chance and therefore we risk type 1 error in reporting significant differences that may not in fact exist. Third, as Table 1 demonstrates, the workforce composition and HD characteristics vary significantly across the 3 accreditation categories-particularly among SHAs. Although this analysis statistically controlled for many observable differences, it is possible that there are other factors that were not included in this model that may account for differences, rather than accreditation status. Finally, while we considered examining LHD employees in Big City Health Coalitions and non-Big City Health Coalitions separately, it was not possible due to the PH WINS complex survey design and the size of the sample of respondents from non-Big City Health Coalitions LHDs.
